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POWER TRANSMISSION FOR A VEHICLE 


TECHNICAL FIELD 

[0001] This invention relates to power transmissions for vehicles and, 
more particularly, to multi-speed power transmissions providing a plurality 
of forward drives and a reverse drive through the selective manipulation of 
5 friction torque-transmitting mechanisms. 

BACKGROUND OF THE INVENTION 

[0002] Automatic power transmissions are currently used in a number of 
passenger vehicles sold within this country. As is well known, the automatic 

10 transmission provides a plurality of planetary speed ratios in both the 

forward direction and at least one reverse speed ratio. These speed ratios 
are established through the use of a plurality of planetary gearsets, which are 
controlled by a number of fluid-operated friction torque-transmitting 
mechanisms, commonly termed clutches and brakes. 

15 [0003] It has become a standard to provide at least four forward speed 
ratios in automatic transmissions for use in passenger vehicles. More 
recently, automobile manufacturers have increased the forward speed ratios 
to five and in some instances six. This, of course, requires the addition of 
planetary gearsets as well as trying to maintain the number of torque- 

20 transmitting mechanisms at a minimum. 

[0004] A number of the currently proposed six-speed planetary 
transmissions provide three planetary gearsets and five friction torque- 
transmitting mechanisms. This gives rise to a packaging situation regarding 
the positioning of the torque-transmitting mechanisms within the transmission 

25 environment. 
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[0005] One such transmission is described in US Patent No. 5,106,352 
issued to Lepelletier April 21, 1992. This power transmission provides six 
forward speed ratios and employs an input gearset and a ratio gearset. The 
input gearset of Lepelletier has a stationary member in the forward planetary 
5 gearset to provide an underdrive input to the ratio gearset, which is 
preferably a Ravigneaux type set. 

[0006] US Patent No. 6,135,912 issued to Tsukamoto, et al. October 24, 
2000, provides some solutions for packaging the friction devices within the 
Lepelletier type of six-speed transmission. However, there are many other 
10 six-speed planetary gearsets with five torque-transmitting mechanisms that 
cannot be accommodated by the Tsukamoto, et al. arrangement. 

SUMMARY OF THE INVENTION 

[0007] It is an object of the present invention to provide an improved 
15 power transmission having three planetary gearsets and five torque- 
transmitting mechanisms providing six forward speed ratios and one reverse 
speed ratio. 

[0008] In one aspect of the present invention, one of the planetary 
gearsets is selectively connectible with a transmission input shaft through two 
20 rotating-type torque-transmitting mechanisms. 

[0009] In another aspect of the present invention, the same two members 
of the planetary gearset are selectively connectible with a transmission 
housing through two selectively engageable stationary torque-transmitting 
mechanisms. 

25 [0010] In yet another aspect of the present invention, a member of 

another of the planetary gearsets is continuously drivingly connected with the 
transmission input shaft. Also, one member thereof is continuously 
connected with a member of the first mentioned planetary gearset. 
[0011] In still another aspect of the present invention, another of the 

30 planetary gearsets has one member selectively connectible with the 


transmission housing through a selectively engageable stationary torque- 
transmitting mechanism, one member continuously connectible with a 
member of the first mentioned planetary gearset, and another member 
continuously connected with a member of the second mentioned planetary 
5 gearset. 

[0012] In yet still another aspect of the present invention, the planetary 
gearsets and the torque-transmitting mechanisms are disposed within a 
transmission housing comprised of a forward end wall, a rear end wall, and 
an outer facing. 

10 [0013] In a further aspect of the present invention, one of the planetary 
gearsets and the forward end wall define a first space, a third of the 
planetary gearsets and the rear end wall define a second space, the: housing 
cooperates with the end walls and the planetary gearsets to define a third 
space radially outward of the planetary gearsets, and a fourth space is 

15 defined between the first two of the planetary gearsets. 

[0014] In a yet further aspect of the present invention, the above-defined 
spaces provide areas of location for the five torque-transmitting mechanisms. 
[0015] In yet a further aspect of the present invention, at least two of the 
torque-transmitting mechanisms are disposed within the first mentioned space 

20 and have servo-mechanisms that are slidably disposed in stationary 
components within the first defined space. 

[0016] In a still further aspect of the present invention, at least one of the 
stationary-type torque-transmitting mechanisms controlling the member of 
the third mentioned gearset is disposed within either the second mentioned 
25 space or the third mentioned space and includes a servo-mechanism slidably 
disposed in a stationary portion of one of the spaces. 

[0017] In a yet still further aspect of the present invention, the remaining 
two torque-transmitting mechanisms are packaged either within the first 
defined space, a combination of the first and fourth defined spaces, a 


4 

combination of the first and second defined spaces, or both are disposed 
within the fourth defined space. 

DESCRIPTION OF THE DRAWINGS 
5 [0018] FIG. 1 is a cross-sectional depiction of a first embodiment of the 
present invention. 

[0019] FIG. 2 is a cross-sectional depiction of a second embodiment of 
the present invention. 

[0020] FIG. 3 is a cross-sectional depiction of a third embodiment of the 
10 present invention. 

[0021] FIG. 4 is cross-sectional depiction of a fourth embodiment of the 
present invention. 

[0022] FIG. 5 is a cross-sectional depiction of a fifth embodiment of the 
present invention. 

15 [0023] FIG. 6 is a cross-sectional depiction of a sixth embodiment of the 
present invention. 

[0024] FIG. 7 is a cross-sectional depiction of a seventh embodiment of 
the present invention. 

[0025] FIG. 8 is a cross-sectional depiction of an eighth embodiment of 
20 the present invention. 

[0026] FIG. 9 is a cross-sectional depiction of a ninth embodiment of the 
present invention. 

DESCRIPTION OF EXEMPLARY EMBODIMENTS 
25 [0027] Referring to the drawings, wherein like characters represent the 
same or corresponding parts throughout the several views, there is shown in 
FIG. 1 a powertrain, generally designated 10, having an engine and torque 
converter 12, a planetary power transmission 14, and a conventional final 
drive mechanism 16. The planetary transmission 14 includes an input 
30 shaft 17, a planetary gear arrangement 18, and an output shaft 19. The input 


shaft 17 is drivingly connected with the torque converter portion of the 
engine and torque converter 12 and the output shaft 19 is drivingly connected 
with the final drive mechanism 16. 

[0028] The planetary gear arrangement 18 has three planetary gearsets 
5 20, 30, 40. The planetary gearset 20 has a sun gear member 22, a ring gear 
member 24, a planet carrier assembly member 26. The planet carrier 
assembly member 26 includes a plurality of pinion gears 28 rotatably 
mounted on a planet carrier 29. 

[0029] The planetary gearset 30 includes a sun gear member 32, a ring 
10 gear member 34, and a planet carrier assembly member 36. The planet 

carrier assembly member 36 includes a plurality of pinion gears 38 rotatably 
mounted on a planet carrier 39. 

[0030] The planetary gearset 40 includes a sun gear member 42, a ring 
gear member 44, and a planet carrier assembly member 46. The planet 
15 carrier assembly member 46 includes a plurality of pinion gears 48 rotatably 
mounted on a planet carrier 49. 

[0031] Along with the planetary gear arrangement 18, the planetary 
transmission 14 includes five torque-transmitting mechanisms, generally 
designated 50, 52, 54, 56, and 58. Also included is a one-way torque- 

20 transmitting mechanism 60. 

[0032] The transmission 14 further includes a first or forward end wall 
62, a second or rear end wall 64, and an outer housing 66. The end walls 62 
and 64 are secured or otherwise integral with the outer housing 66. The end 
walls 62 and 64 and outer housing 66 combine to provide a first or forward 

25 space 68, a second or rearward space 70, a third or radially outward space 
72, and a fourth or inner space 74. 

[0033] The forward space 68 is defined by the end wall 62, the housing 
66, and the planetary gearset 20. The rearward space 70 is defined by the 
end wall 64, the outer housing 66, and the planetary gearset 40. The 
30 outward space 72 is defined by the outer housing 66 and the radially outward 


area surrounding the planetary gearsets 20, 30, and 40. The inner space 74 
is defined between the planetary gearsets 20 and 30 and is radially inward of 
a portion of the space 72. 

[0034] The torque-transmitting mechanism 50 includes a fluid-operated 
5 servo-mechanism 76, which includes a piston 78, a fluid space 80, and a 
return spring assembly 82. The torque-transmitting mechanism 50 also 
includes a housing 84 in which the servo-mechanism 76 is disposed, a hub 
86, a plurality of friction plates 88 drivingly connected with the housing 84, 
and a plurality of friction plates 90 drivingly connected with the hub 86. 

10 The hub 86 is continuously connected with the sun gear member 42. 
[0035] The torque-transmitting mechanism 52 includes a servo- 
mechanism 96, which is comprised of a fluid-operated piston 98, a space or 
chamber 100, and a return spring assembly 102. The piston 98 is slidably 
disposed in the end wall 62 and cooperates therewith to form the chamber 

15 100. The torque-transmitting mechanism 52 includes a plurality of friction 
plates 104 splined to the housing 66 and a plurality of friction plates 106 
splined to a hub 108. The hub 108 is continuously connected with the sun 
gear 22 of the planetary gearset 20. 

[0036] The torque-transmitting mechanism 54 includes a servo- 
20 mechanism 116 having a fluid-operated piston 118, a fluid chamber 120, and 
a return spring assembly 122. The torque-transmitting mechanism 54 also 
includes a plurality of friction plates 124 drivingly connected with a hub 126 
and a plurality of friction plates 128 drivingly connected with the hub 108. 
The hub 126 is drivingly connected with the input shaft 17. 
25 [0037] The hub 126 is rotatably supported on an extension 127 formed 
on the end wall 62 through a bearing or bushing 130. The input shaft 17 is 
rotatably supported on the end wall 62 through bushings or bearings 132. 
The sun gear member 22 is rotatably supported on the input shaft 17 through 
a bushing or bearing 134. The output shaft 19 is rotatably supported on 


bushings or bearings 136 and the sun gear member 42 is rotatably supported 
on the output shaft 19 by a bushing or bearing 138. 
[0038] The ring gear member 24 and planet carrier member 49 are 
continuously interconnected and are also continuously connected with the 
5 output shaft 19. The sun gear member 32 is continuously connected with the 
input shaft 17. The planet carrier 39 and ring gear member 44 are 
continuously interconnected, and the sun gear member 34 and the planet 
carrier member 29 are also continuously interconnected. 
[0039] The torque-transmitting mechanism 56 includes a servo- 

10 mechanism 146, which includes a fluid-operated piston 148, a fluid chamber 
150, and a return spring assembly 152. The torque-transmitting mechanism 
56 also includes a plurality of friction plates 154, which are splined to a hub 
156 secured with the input shaft 17, and a plurality of friction plates 158 
splined to a hub 160, which interconnects the ring gear member 34 and the 

15 planet carrier member 29. The chamber 150 is formed by a hub or housing 
162, which is drivingly connected with the input shaft 17 and the piston 148. 
[0040] The torque-transmitting mechanism 58 includes a servo- 
mechanism 186, which includes a fluid-operated piston 188, a chamber 190, 
and a return spring assembly 192. The torque-transmitting mechanism 58 

20 also includes a plurality of friction plates 194 that are drivingly connected 
with the housing 66 and a plurality of friction plates 196 that are drivingly 
connected with a hub 200, which is continuously connected through an inner 
race 202 of the one-way torque-transmitting mechanism 60 with the planet 
carrier member 29 and therefore the ring gear member 34. 

25 [0041] The planetary transmission 14 is operable to provide six forward 
speed ratios and one reverse speed ratio between the input shaft 17 and the 
output shaft 19 through the judicious selection of the torque-transmitting 
mechanisms 50, 52, 54, 56, and 58, in combinations of two. 
[0042] The first forward speed ratio is established with the engagement 

30 of the torque-transmitting mechanisms 50 and 58. The first or lowest 


forward speed ratio can also be established with the engagement of the 
torque-transmitting mechanism 50 and the one-way torque-transmitting 
mechanism 60. 

[0043] The second forward speed ratio is established with the 
5 engagement of the torque-transmitting mechanisms 50 and 52. The third 
forward speed ratio is established with the engagement of the torque- 
transmitting mechanisms 50 and 54. The fourth forward speed ratio is 
established with the engagement of the torque-transmitting mechanisms 50 
and 56. The fifth forward speed ratio is established with the engagement of 

10 the torque-transmitting mechanisms 56 and 54. The sixth forward speed 
ratio is established with the engagement of the torque-transmitting 
mechanisms 56 and 52. The reverse speed ratio is established with the 
engagement of the torque-transmitting mechanisms 54 and 58. 
[0044] Those skilled in the art will immediately recognize that each of 

15 these ratio interchanges 1-2, 2-3, 3-4, 4-5, and 5-6 are all single transition 
interchanges in that only one torque-transmitting mechanism is disengaged 
while another torque-transmitting mechanism is engaged. This 1:1 swap is 
called a single transition shift or ratio interchange. 
[0045] The torque-transmitting mechanism 50 is disposed within the 

20 space 70. The torque-transmitting mechanisms 52, 54, and 58 are disposed 
within the space 68. The torque-transmitting mechanism 56 is disposed 
within the space 72. 

[0046] The servo-mechanism of the torque-transmitting mechanism 56, 
however, is disposed within the space 74. The servo-mechanisms 96 and 
25 186 are disposed within the end wall 62, which is considered within the 

space 68. The servo-mechanism 116 is rotatably disposed on the end wall 62 
and is situated within the space 68. The friction plates for the torque- 
transmitting mechanisms 52, 54, and 58 are all disposed within the space 68. 
The torque-transmitting mechanism 50 is disposed within the space 70. The 
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servo-mechanism 76 is situated in the end wall 64 and the friction plates 88 
are drivingly connected with the end wall 64. 

[0047] Those skilled in the art will recognize that the torque-transmitting 
mechanisms 50, 52, and 58 are all stationary type torque-transmitting 
5 mechanisms commonly termed stationary clutches or brakes. The torque- 
transmitting mechanisms 54 and 56 are rotating type torque-transmitting 
mechanisms commonly termed clutches. Some of those skilled in the art 
also refer to brakes, which have friction plates as opposed to friction bands, 
as clutches and not stationary clutches. However, generically, each of the 
10 devices 50, 52, 54, 56, and 58 can be termed a torque-transmitting 
mechanism. 

[0048] A powertrain 10A is shown in FIG. 2. The powertrain 10A 
includes the same planetary gearsets 20, 30, and 40 as powertrain 10, an 
input shaft 17, and an output gear 19A. The output gear 19 A is rotatably 
15 supported through a bearing 210 and the end wall 64 A. The engine and 

torque converter 12 is disposed to provide input drive for the powertrain 10 
at the end wall 64 A. 

[0049] A planetary transmission 14A has an end wall 62A, an outer 
housing 66A, and an end wall 64A. The planetary transmission 14A also 

20 includes the five torque-transmitting mechanisms 50, 52, 54, 56, and 58. 

The torque-transmitting mechanism 58 is located within the space 72 radially 
outward of the planetary gearsets 20, 30, and 40. The torque-transmitting 
mechanisms 50, 52, 54, 56, and 58 each have their servo-mechanisms 
disposed within the space 68 and the friction plates for each of these torque- 

25 transmitting mechanisms are also disposed substantially within the space 68. 
[0050] The servo-mechanisms 146 and 116 for the torque-transmitting 
mechanisms 54 and 56, respectively, are disposed in a rotatable hub 126A, 
which is drivingly connected with the input shaft 17. 
[0051] The planetary transmission 14A provides the same six forward 

30 speed ratios and one reverse speed ratio as were provided by the planetary 
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transmission 14. The individual ratios are selectively engaged by the same 
combination of torque-transmitting mechanisms as was employed for the 
transmission 14. 

[0052] The powertrain 10B shown in FIG. 3 has a torque-transmitting 
5 mechanism 50 disposed within the space 70. The servo-mechanism 76 has a 
torque-transmitting mechanism 50 disposed within the end wall 64B. The 
torque-transmitting mechanisms 52 and 58 are disposed within the space 68 
and each of their respective servo-mechanisms 96 and 186 are disposed 
within the end wall 62B. The friction plates 106B of the torque-transmitting 

10 mechanism 52 are drivingly connected with the extension 127B and the 
plates 104B are drivingly connected with the hub 108B. 
[0053] The torque-transmitting mechanisms 54 and 56 are disposed 
within the space 74. The servo-mechanisms 116 and 146 are disposed within 
a rotating hub 126B, which is drivingly connected with the input shaft 17. 

15 The friction plates for the torque-transmitting mechanisms 54 and 56 are also 
disposed within the space 74, the friction plates for the torque-transmitting 
mechanisms 52 and 58 are disposed within the space 68, and the friction 
plates for the torque-transmitting mechanism 50 are disposed within the 
space 70. 

20 [0054] The planetary transmission 14B also provides the same six 

forward speed ratios as were provided with the transmissions of FIGS. 1 and 
2 and the torque-transmitting mechanisms are engaged in the same sequence 
to provide these speed ratios. 

[0055] A powertrain 10C shown in FIG. 4 includes a planetary 
25 transmission 14C having an input shaft 17, an output shaft 19, as well as the 
three planetary gearsets 20, 30, and 40. The transmission 14C also includes 
the five torque-transmitting mechanisms 50, 52, 54, 56, and 58. The torque- 
transmitting mechanism 50 is disposed within the space 70 and the servo- 
mechanism 76 thereof is fitted within the end wall 64C. The torque- 
30 transmitting mechanisms 52 and 58 are disposed within the space 68 and 
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their respective servo-mechanisms 96 and 186 are slidably disposed within 
the end wall 62C or components thereof. The torque-transmitting 
mechanisms 54 and 56 are disposed within the space 68 and their respective 
servo-mechanisms 116 and 146 are disposed within a hub 126C, which 
5 rotatably mounted on the extension 127C and drivingly connected with the 
input shaft 17. 

[0056] The servo-mechanism 76 is positioned in the end wall 64C and 
friction plates for the torque-transmitting mechanism 50 are disposed within 
the space 70. The friction plates for all of the torque-transmitting 
10 mechanisms 52, 54, 56, and 58 are disposed within the space 68. Therefore, 
the spaces 72 and 74 do not house any of the torque-transmitting 
mechanisms. This permits the three planetary gearsets 20, 30, and 40 to be 
combined in a compact arrangement. 

[0057] The planetary transmission 14C also provides the same six 
15 forward speed ratios and reverse speed ratio that are attained with the 

planetary transmission 14. The torque-transmitting mechanisms 50, 52, 54, 
56, and 58 are engaged in the same sequence and combinations to establish 
the desired speed ratios. 

[0058] The powertrain 10D shown in FIG. 5 includes the planetary 
20 transmission 14D as having the input shaft 17, the output shaft 19, the three 
planetary gearsets 20, 30, and 40, and the five torque-transmitting 
mechanisms 50, 52, 54, 56, and 58. The servo-mechanism 76 for the 
torque-transmitting mechanism 50 is disposed within the end wall 64 and 
therefore within the space 70. The torque-transmitting mechanisms 50, 52, 
25 54, 56, and 58 are all disposed within the space 68. As with FIG. 3, the 
spaces 72 and 74 are not supporting torque-transmitting mechanisms 
permitting the planetary gearsets 20, 30, and 40 to be compacted within the 
central portion of the transmission 14D. 

[0059] The servo-mechanisms 96 and 186 for the torque-transmitting 
30 mechanisms 52 and 58, respectively, are disposed within a housing 220, 
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which is secured to the transmission housing 66D within the space 68. The 
servo-mechanism 116 has the torque-transmitting mechanism 54 is disposed 
within the hub 108D, which is connected with the sun gear 22 of the 
planetary gearset 20. The friction plates of the torque-transmitting 
5 mechanism 54 are disposed between the hub 108D and the hub 126D which 
is rotatably mounted on the extension 127D The servo-mechanism 146 of 
the torque-transmitting mechanism 56 is disposed within a hub 160D, which 
is connected with the planet carrier assembly 26 of planetary gearset 20 and 
the ring gear 34 of the planetary gearset 30. The friction plates of the 
10 torque-transmitting mechanism 56 are drivingly connected with the hubs 
160D and 126D. 

[0060] The torque-transmitting mechanisms 50, 52, 54, 56, and 58 are 
selectively engaged in the same sequence and combinations as the 
engagement of the torque-transmitting mechanisms of the previously 
15 described transmissions. The transmission 14D provides the same six 
forward speed ratios and the reverse speed ratio as the above-described 
transmissions. 

[0061] A powertrain 10E shown in FIG. 6 includes the planetary 
transmission 14E having the input shaft 17, the output shaft 19, the planetary 

20 gearsets 20, 30, and 40, and the five torque-transmitting mechanisms 50, 52, 
54, 56, and 58. The torque-transmitting mechanism 50 is disposed within 
the space 70 such that the servo-mechanism 76 thereof is disposed within an 
extension of the end wall 64E, which is similar to the transmission shown in 
FIGS. 1, 3, 4, and 5. The torque-transmitting mechanism 52 is disposed 

25 within the space 68 with the servo-mechanism thereof disposed within the 
wall 62E. The friction plates of the torque-transmitting mechanism 52 are 
drivingly connectable between the extension 127E and the hub 108E. 
[0062] The torque-transmitting mechanism 58 is disposed within the 
space 68 and has the servo-mechanism 1 86 thereof disposed within the end 

30 wall 62E, which is similar to the transmission 14B shown in FIG. 3. The 


13 

torque-transmitting mechanism 54 is disposed within the space 68 and has 
the servo-mechanism 1 16 thereof disposed within the space 68 and mounted 
within the hub 108E, which is secured with the sun gear member 22. The 
torque-transmitting mechanism 56 is disposed within the space 74 and the 
5 space 72. The servo-mechanism 146 thereof is disposed within the space 74 
and is situated in the hub 162. The arrangement of the torque-transmitting 
mechanism 56 is similar to that shown in FIG. 1, and the torque-transmitting 
mechanism 54 is similar to that shown in FIG. 1. 

[0063] As with the previously -described transmissions, the transmission 
10 14E provides six forward speed ratios and one reverse speed ratio through 
the judicious engagement of the torque-transmitting mechanisms 50, 52, 54, 
56, and 58 in combinations of two in the same sequence as described for the 
previous transmissions . 

[0064] A powertrain 10F shown in FIG. 7 includes a planetary 
15 transmission 14F having an input shaft 17 and an output gear 19A, which is 
rotatably supported on a bearing 210 in the end wall 64F. The transmission 
14F includes the three planetary gearsets 20, 30, and 40 and the five torque- 
transmitting mechanisms 50, 52, 54, 56, and 58. The structure of the 
planetary transmission 14F shown in FIG. 7 is similar to that shown in 
20 FIG. 2. 

[0065] The torque-transmitting mechanism 50 is disposed within the 
space 70 such that the servo-mechanism 76 thereof is disposed within an 
extension of the housing 66F. The torque-transmitting mechanisms 52 and 
58 are disposed substantially radially outward of the planetary gearset 20 and 

25 partly situated within the space 72 and within the space 68. The servo- 
mechanisms 96 and 186, respectively, of these torque-transmitting 
mechanisms 52 and 58 are disposed within the housing 220 similar to that 
shown in FIG. 5. The torque-transmitting mechanisms 54 and 56 are 
disposed within the space 68 and the servo-mechanisms 116 and 146, 

30 respectively, are disposed within the end wall 62F. The servo-mechanisms 
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116 and 146 are stationary pistons. That is, the pistons are nonrotating and 
are separated from respective apply plates 118F and 148F by bearings 230 
and 232, respectively. 

[0066] Stationary-type pistons for rotating-type torque-transmitting 
5 mechanisms are well known within the art. The servo-mechanisms 146 and 
116 differ from their counterparts previously described by the deployment of 
the anti-friction bearings 230 and 232, respectively, between the apply piston 
and the apply plate of each of the respective torque-transmitting mechanisms 
54 and 56. The friction plates 124 and 154, respectively, of the torque- 
10 transmitting mechanisms 54 and 56 are drivingly connected with the input 
shaft 17 through a hub 234. 

[0067] The planetary transmission 14F also provides six forward speed 
ratios and one reverse speed ratio as described for the transmissions 
previously described. By positioning three of the torque-transmitting 

15 mechanisms in the space 68 and one of the torque-transmitting mechanisms 
in the space 72 and one of the torque-transmitting mechanisms in the space 
70, a compact transmission lengthwise is provided. However, this 
transmission will require a slightly larger barrel size than, for example, the 
transmission shown in FIG. 4. 

20 [0068] A powertrain 10G shown in FIG. 8 includes a planetary 

transmission 14G having the three planetary gear sets 20, 30, and 40 and the 
five torque-transmitting mechanisms 50, 52, 54, 56, and 58. The torque- 
transmitting mechanisms 54 and 56, as well as that of their respective servo- 
mechanisms 116 and 146 are similar to that described in FIG. 7. The 

25 torque-transmitting mechanism 50 is disposed within the space 70 and the 
servo-mechanism 76 thereof is disposed within a housing 220G, which is 
secured to the housing 66G. The torque-transmitting mechanism 52 is 
disposed within the space 68 and is similar in construction to that shown in 
FIG. 7. The servo-mechanism 96 of the torque-transmitting mechanism 52 

30 is disposed in an extension 250 of the housing 66G. The torque-transmitting 
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mechanism 58 is disposed within the space 72. The servo-mechanism 186 of 
the torque-transmitting mechanism 58 is disposed within the housing 220G. 
[0069] The power transmission 14G will provide the same six forward 
speed ratios and one reverse speed ratio as described for the previously 
5 mentioned transmissions. The structure of the transmission 14G is similar to 
that of transmission 14F in that it is thus suited for front wheel drive or 
transverse drive applications. Again, the transmission of 14G is compact in 
the axial direction but requires slightly larger barrel space to accommodate 
the friction devices in spaces 72 and 70. 

10 [0070] A powertrain 10H shown in FIG. 9 includes a planetary 

transmission 14H having three planetary gearsets 20, 30, and 40 and the five 
torque-transmitting mechanisms 50, 52, 54, 56, and 58. The torque- 
transmitting mechanism 50 is disposed within the space 72 such that the 
servo-mechanism 76 thereof is disposed within an extension of the housing 

15 66H and the friction plates 88, 90 are drivingly connected with the housing 
66H and a hub 86H, respectively. The torque-transmitting mechanism 52 is 
disposed within the space 68 and has piston 98, of the servo-mechanism 96, 
slidably disposed in the end wall 62H. The torque-transmitting mechanism 
58 is also disposed within the space 68 and the servo-mechanism 186 has the 

20 piston 188 thereof slidably disposed within the end wall 62H. The torque- 
transmitting mechanisms 54 and 56 are both disposed within the space 68. 
The servo-mechanism 116 of the torque-transmitting mechanism 54 is 
disposed within the end wall 62H and is similar in construction to the torque- 
transmitting mechanism 54 shown in FIG. 8. The torque-transmitting 

25 mechanism 54 has an apply plate or piston extension 118H, which engages 
the friction plates 124, 128 thereof. The torque-transmitting mechanism 56 
has the servo-mechanism 146 has the piston 148 thereof slidably disposed in 
a hub 252, which is secured with the end wall 62H. 
[0071] The servo-mechanism 146 includes a bearing 232, which 

30 separates the piston 148 from an apply plate 148H. As with the torque- 
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transmitting mechanisms 54 and 56 shown in FIG. 8, both of these torque- 
transmitting mechanisms are of the stationary piston type. Those skilled in 
the art will recognize that the planetary transmission 14H as well as the 
planetary transmissions 14A, 14F, and 14G are suitable for disposition 
within a vehicle having front wheel or transverse type drive. The linear 
compactness is offset by slight increase in barrel size, however, all of the 
torque-transmitting mechanisms are disposed forward of the space 70. 
[0072] As with the previously-described power transmissions, the 
planetary transmission 14H provides six forward speed ratios and one 
reverse speed ratio through judicious selection of combinations of the torque- 
transmitting mechanisms 50, 52, 54, 56, and 58. 


